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Effects of Growth Potential and Protein
Supplementation on Steers Grazing Fall Pasture

in the Northern Great Plains
E. E. Grings, R. E. Short, and D. C. Adams

Research Questiﬁn Regrowth of harvested, irrigated hay fields in the Northern Great Plains can
provide a higher quality forage for fall grazing than nonirrigated native range-
land. This high quality regrowth may be suitable for young animals with high
sutritional requirements for growth, However, protein needs of 6- to 9-mo-old
calves may be greater than what is available from pasture alone, depending
upon desired growth rates. Protein requirements of calves are affected by
growth rate, and genetic potential for growth may alter responses to different
management systems. The objective of this study was to evaluate soybean meal
(SBM) supplementation for calves of two growth potentials grazing irrigated
pastures in the fall after weaning.

1 Efficiency of beef production is affected by rate and efficiency of gain during
therature Summary the postweaning period. Use of cattle with varied growth potentials or the use
of different management schemes can alter this efficiency. Research has shown
increased weight gains by cattie fed protein supplements along with moderate
quality forages compared with cattle fed these forages without supplements.
Protein supplementation may affect forage intake and digestion depending upon
the forage quality. _

int: A 3-yt study (1990 to 1992) was conducted in the fall after weaning to evaluate
Stndy Descrlption supplemental SBM for steers {average weight 471 1b) of high- or moderate-
genetic potential for growth. Each year 23 or 24 steers grazed regrowth from
pastures of a Russian wildrye-wheatgrass complex for about 80 d. Half of the
steers were individually fed SBM (1 1b/d) 5 d/wk in 1990 and 7 d/wk in 1991
I and 1992, The CP content of the forage consumed averaged 13.2, 12.6, and
10.6% in mid-October and 8.8, 12.3, and 6.0% in mid-December of 1990, 1991,
and 1992, respectively,

3 3 What rates of gain can be expected from weaned steer calves grazing fall
Apphed Questmns pasture regrowth in the Northern Great Plains and is supplementary pro-

tein valuable?

1 Using regrowth in Russian wildrye-wheatgrass pastures in the fall for growing
cattle can result in weight gains of 0.9 to 1.5 Ib/d. Gains may be increased 0.4
ib/d by supplementing with SBM at 1 1b/d.

Do steers of differing genetic growth potential benefit equally from SBM
supplementation?

Cattle of both high- and moderate-growth potential benefit equally from added
SBM. Forage needs can be determined based upon body weight (BW), with for-
I age intake being an equal percentage of BW for steers of high- or moderate-

growth potential.

Full scientific article from which this summary was written begins on page 241 of this issue,
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Effects of Growth Potential and Protein Supplementation on Steers
Grazing Fall Pasture in the Northern Great Plains

E. E. Grings,* R. E. Short, and D. C. Adams

Catile of varied genetic growth potential may respond dif-
ferently to management strategies because of altered nutrient
demands for growth. An eption for postweaning calf manage-
ment is nse of improved pastures for graziag. A 3-yr study
{1990 to 1992) was conducted to evaluate the effects of supple-
mental soybean [Glycine max (L.) Merr.] meal (SBM) on per-
formance of Bos taurus steers (average weight 471 Ibj of high-
{Charolais-sired) or moderate- (Hereford-sired) genefic
growth potentizl. Each vear, 23 (Year 1 and 3) or 24 (Year 2)
steers grazed pastures of a Russian wildrye [Psathyrasiachys
Jjuncea (Fischer) Nevskij-wheatgrass hybrid {Elytrigia repens
(L.} Neuski] % [Pseudoroegneria spicata (Pursh.) Léve] com-
plex. One-half of the steers were individually fed SBM (1 Ib/d,
as fed) 5 d/wk in 1990 and 7 d/wk in 1991 and 1392, Crude pro-
tein of coasumed forage, as determined from esophageal mas-
ticate, averaged 15.1, 14.8, and 12.6 in mid-October and 10.5,
14.5, and 7.0% of organic matter (OM} in mid-December of
1590, 1991, and 1992, respectively. Steers of high genetic
growth potential gained 1.4 Ib/d compared with L2 Ib/d for
moderate growth potential steers (£ < 0.03) and SBM supple-
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mented steers had greater gains (P < 0.01) than nonsupple-
mented steers (1.5 vs L1 IbAd). Forage OM intake was affected
by year {£ < (.01) and genetic potential for growth (P < 0.05).
Forage OM intake averaged 8.8, 9.4, and 7.5 Ib/d for 1990,
1991, and 1992, respectively, and 9.0 aad 8.1 Ib/d for high- and
moderate-growth potential steers. Supplementation with SBM
was cost effective for steers grazing regrowth in irrigated
Russian wildrye-wheatgrass hybrid pastures in the fail.

R;\?E AND EFFICIENCY of growth from weaning to staugh-
er are important considerations for determining effi-
ciency of beef production. Postweaning growth can-be
altered by choice of breed, genetic selection, and nutritional
management. Cattle of varying genetic growth potential
produce carcasses of differing fat content depending upon
rates of growth throughout the postweaning peried.
Coleman et al. (1993) recommended that early maturing
types of cattle be raised at moderate growth rates until
reaching 75% of slaughter weight to minimize carcass fat,
while later maturing types should be fed to gain more rapid-
lv. It is important to determine how caitle of differing
growth potentials respond to different management strate-
gies to evaluate the effectiveness of those strategies in the
production of desirable carcasses.

Options for fall postweaning management of calves in
the Northern Great Plains include feeding harvested feeds,

Abbreviations: ADF, acid detergent {iber; ADIN, acid detergent insoluble
N; ADL., acid detergent lignin; BW, body weight; CP, crude protein; DM,
dry matter; INDF, indigestible neutral detergent fiber; NDF, neutral deter-
gent fiber; OM, organic matter; SBM, soybean meal.
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grazing native rangeland, or grazing improved pastures. Re-
growth of harvested, irrigated hay fields may provide forage
of a higher quality for fall grazing than nonirrigated native
rangeland. The quality of forages produced on irrigated pas-
tures make them suitable for young animals with high nutri-
tional requirements for growth. Additionally, supplemental
protein might aid in maintaining calf growth rates. Increased
weight gain in cattle fed protein supplements along with
moderate quality forages has been documented {Donaldson
etal, 1991; Anderson etal., 1988; Worrell et al., 1990). The
objective of this study was to evaluate the response of steers
of two genetic growth potentials to protein suppiementation
when grazing wrigated pastures in the fall after weaning.

MATERIALS AND METHODS

A 3-yr study was conducted from October through
December at the Fi. Keogh Livestock and Range Research
Lab near Miles City, MT (46° 22" N, 1057 5 W). Each year,
steers sired by Charolais bulls selected for high vearling
weight-expected progeny differences were designated as
high growth potential steers (initial weight 497 1b). Steers
sired by Hereford bulls with average yearling weight ratios
were designated as moderate growth potential steers (initial
weight 451 1b). Two sires of each growth potential group
were used each year, but different sires were used each year.
Dams were crosshred multiparous B. raurns cows of a wide
range in size and milk production potential. Frame scores
were not assigned to calves, and because of the large varia-
tion in size of dam, steers of a given growth potential were
not of a consistent frame size., Average birth date of steers
was 8 April and average weaning date was 18 September.

Prior to weaning, steers and their dams were grazed
together during the summer. Summer management and
growth rates of calves are described in Grings et al. (1996).
Approximately | wk after weaning, 12 steers from each sire
breed were placed on a 94 acre pasture that had been har-
vested for hay once during the summer. In Years 1 and 3,
one sieer was removed from the study for health reasons
unrelated to the experiment. The pasture consisted of a mix-
ture of Russian wildrye, RS-2 (a quackgrass * bluebunch
wheatgrass hybrid), and creeping foxtail (4lopecurus arun-
dinaceus Poiret). Forbs (weeds) comprised less than 20% of
the pasture dry matter (DM} as estimated during the fecal
sampling periods in Years 2 and 3. Management of the pas-
ture prior to grazing included a harvest (1960 to 2600
tb/acre} during mid-summer (20 July 1990, & Aug. 1991,
and 20 July 1992} followed by flood irrigation, which start-
ed approximately 1 wk after harvest. Pastures were not fer-
tilized at any time. The pasture was divided into four pad-
docks with electric fencing and cattle were allowed access
te one or two paddocks at a time based upon visual estima-
tion of forage muass and subjective evaluation of rates of
removal, The study lasted approximately 80 d (October
through December}. Half of each sire group received SBM
by individual feeding. Steers were fed 1 Ib/feeding (as fed
basis} for 5 d/wk in Year | and 7 d/wk in Year 2 and 3.
Soybean meal averaged 42.3% crude protein (CP), 22.3%
neutral detergent fiber (NDF), 11.9% acid detergent fiber
{ADF), and 1.3% acid detergent lignin {ADL). Each mom-
ing all steers were gathered at 0700 h and placed in a corral.
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Supplemented steers were sorted into individual pens and
fed SBM in plastic tubs. Steers consumed their supplement
within approximately 30 min. All animals were then
returned to paddocks for grazing. Calves were weighed ini-
tially and again at the end of the study on a nonshrunk hasis.

One week after grazing was initiated and again 6 wk
later, all calves were given a sustained-release chromic
oxide bolus {Captec, Nufarm, Auckland, New Zealand) as
an indigestible marker to estimate fecal output. Six days
after each bolus administration, fecal bags were placed on
three (Year 2) or four {Years | and 3) steers for total fecal
collection to provide a correction factor for chromic oxide
refease rate related to differences in dietary factors (Adams
etal., 1991). Bags were weighed and emptied each moming
for 5 d, and a sample of feces was collected. After drving,
fecal samples from each bagged steer were composited
across days at a rate of 0.1% of DM. Grab samples of feces
were coltected at G800 h from all other calves from Day 7 to
Day 11 after each marker bolus dosing. Grab samples were
dried at 131° I, composited on an equal dry weight basis by
animal across days, and ground. Analysis on fecal samples
included DM, ash (ACAC, 1990), Cr (Williams et al,,
1962), and indigestible NDF (INDF, Cochran et al., 1986).
Data from the two fecal output collections were averaged to
give a single value per animal per year,

Diet quality was determined using three esophageally
cannulated crossbred calves of the same age as the other
experimental calves. Calves grazed with the herd through-
out the study. Diet samples were collected during two 40
min grazing bouts 3 to 4 d before fecal sample collection.
Esophageal masticate was frozen, lyophilized, ground to
pass a 0.04 in. screen on a Wiley mill and analyzed for DM,
ash, ADF (AOQAC, 1990), CP (Hach, 1987), NDF, ADL,
acid detergent insoluble N (ADIN) (Goering and Van Soest,
1970}, and INDF,

Diet digestibility was calculated on an individual animal
basis by the ratio of fecal INDF to esophageal masticate
INDF. Forage intake was estimated from fecal output and
diet digestibility. The contribution of SBM to fecal output
was calculated by subtracting SBM INDF from fecal INDE.

In Year 2 and 3, forage mass was determined by clipping
herbage within 15 randomly located 2.7-sq-ft quadrants.
Sampling of forage mass was conducted during the same
week as fecal collections. Herbage was clipped at ground
level and sorted into grass and forbs. After drying for 48 h
at 140°F, herbage was weighed, composited, ground, and
analyzed for DM, ash, CP, NDF, ADF, and ADL as previ-
ously described.

Weight gain and intake data were analyzed with a model
containing supplementation, genetic growth potential, and
vear as main effects and all appropriate interactions.
Interactions were all nonsignificant, Initial weight was used
as a covariate for weight data. Analyses were conducted
uging the general linear models procedure of SAS Institute
(1989). Significance was assumed at P < 0.05. Trends
toward significance were considered for 0.10 > P > 0.05.
Diet quality was evaluated in a model containing year,
month, and the year » month interaction with the residual
used as the error term. Because samples were composited
for chemical analyses, herbage quality data was not statisti-
cally analvzed.




Table 1. Chemical composition of esophageal masticate collected by

b | of o8 ¢ Quality of consumed forage (Table 1), as determined
;"’l"“grfm"g irrigated dR"“;;“ *“g"yﬁ";%‘iafg”“sf,g“*““ef.“‘ the from esophageal masticate, declived in Year 1 and 3 be-
&1 AL ora FiHSS an wality at time o 1€ gahty sampung. .
& qualiey A plE tween October and December, as evidenced by decreased
1990 199t 1992 CP and increased NDF and ADF concentrations. In Year 2,
Constituent Oct  Pec  Ost Dk Ot Bec  SE December dietary CP and ADF concentrations remained at
54 oF OM Jevels similar to those observed in October, while NDF
Masticate composition increased between October and December as it did in other
CPIg 8.1 103 Mg M5 12e z-ﬂ 0.24 years. Acid detergent lignin did not vary among vears or
igg% 223 ﬁ;‘? g‘i‘g’ g’gi 22{; Zgi é'éf months. Acid detergent insoluble N increased between
£ 2 2 : F . : 65 ! :
ADL 6.2 5.6 6.4 6.4 TH 62 030 October and December in 1990 and 1992, but not in 1991,
ADINTE 78 18 83 &0 93 155 OHF Diet quality differences in 1991 could be related to signifi-
Hesbage quality cant September precipitation or the higher average monthly
cr A A T temperatures from October through December of that year
NDF NA  NA T2 TEE A8 197 Fie 1
ADF NA  NA 490 551 S0 sla (Fig. ). o _ '
ADL NA NA 8.1 17 8.0 6.6 Supplementation with SBM, genetic growth potential,
PP g gr po
Forage mass I DMsere

NA NA 1368 1380 1229

and vear affected rate of gain in steers (Table 2). In our

+ Chemical constituent affected by month of sampling (F < 008}
% Chemicat constituent affected by year of sampling (F < 0.05).

§ Significant month * year interaction (7 < Q.85%

€ NA = Not available.

RESULTS AND DISCUSSION

study, steers fed SBM gained 1.5 Ib/d compared with 1.1
b/d for control steers. These results agree with those of
Worrell et al. (1996), who observed an increase in average
daily gain with protein supplementation of steers consuming
ryegrass pasture of 13 to 17% CP in the fall. Weight gain in
these calves was similar 1o gains observed in contemporary
steers grazing native range and allowed to suckle their dams

throughout this period (1.4 Ib/d; Short et al., 1996).
The CP concentrations of available forage collected by

hand clipping during fecal collection periods varied numer-
ically from 13.0 to 7.8% (Table 1). The forage CP range

High-growth potential steers gained 1.4 Ib/d compared
with 1.2 1b/d for moderate-growth potential steers. Lack of

an interaction between supplementation and genetic poten-
agrees with research of Haferkamp et al. {19953, who report- tial for growth indicated that the effect of SBM supplemen-
ed that RS-2 hybrid maintained a CP concentration greater

than 10% throughout the fall after late summer harvesting.

tation did not differ among steers of either high- or moder-
ate-growth potential.
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Fig. 1. Monthly precipitation and average monthly temperature from January 1990 through December 1992 at Miles City, MT.
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Table Z. Least squares means of forage and total OM intakes and BW chan

the fall with or without soybean meal supplementation.

ge of steers of two genctic growth potentials grazing irrigated pastures in

Year Protein Growth potential P valuest
Pooled

lrem 1990 1991 1992 No Yes High Moderate Year Protein Growth SEM
Forage intake

leid 88 a4 7.5 8.9 43 94 8.1 4052 0216 0.041 821

% of BW 1.9 1.7 1.4 1.7 1.6 186 t.6 0.68H 0.063 0.9497 0.43
‘Total intake,

ihid 9.2 2.9 79 8.4 a1 9.4 83 0.002 §.575 0.041 14

% of BW 19 1.8 F4 17 1.7 1.7 .7 G.001 4.7144 8910 0.03
Forage OM digestibility, % 618 831 45.6 317 558 356 571 8.001 0513 0.4972 034
Totat digestible OM intake, ib/d 5.7 64 3.8 52 54 556 51 4.061 0.485 0.088 613
Weight

Firall, ib 564 601 575 64 597 $8R 576 0.801 0.001 0.016 13

Awverage daily gaind, ivd 1.1 t.3 i4 i1 15 i 1.2 0.004 .06 LERHES 0.04
Lb. digestible OM intake/th. gain 3% 4.3 ERY] 5.1 LR 4.3 4.6 .00 4.062 4,438 019

+ All interactions were nonsignificant (P > (.10},
1 Means adjusted for inizial BW.

Steers gained less in Year 1 than in Years 2 and 3. This
might have resulted from providing SBM only 5 d/wk (5
Ib/wk) in Year | as opposed to 7 d/wk (7 Ib/wk) in Years 2
and 3.

Supplementation with SBM did not affect forage or total
OM intake of steers, expressed as pounds per day, but for-
age OM intake as a percentage of BW tended (P < 0.10) to
decrease with SBM supplementation (Table 2). This indi-
cates that supplemented steers were substituting SBM for
forage. This is a common response for ruminants consuming
forage of the quality found in this study (Matejovsky and
Sanson, 1995). Due to a decrease (P < 0.05) in forage OM
digestibility associated with SBM feeding, total digestible
OM intake was not altered by SBM supplementation
{Table 2).

Steers with high genetic growth potential had greater for-
age and total OM intake than did their contemporaries with
moderate- growth potential when expressed as pounds per
day but not when expressed as a percentage of body weight
{(BW} (Table 2). This indicates the use of increased feed to
support increased gains. Coleman and Evans (1986) report-
ed that Charolais steers consumed more total feed during the
growing phase than Angus (8. taurus) steers, but differences
were not apparent if feed intake was expressed on a meta-
holic BW basis.

Intakes were lower in Year 3 than in other years (Table
2). This could be refated to decreased dietary CP and
digestibility during Year 3 (Table 1).

The pounds of digestible OM intake required to produce
a pound of gain was decreased (P < 0.01) with the feeding
of SBM (Table 2). The effect of SBM as both an energy and
protein source cannot be completely differentiated. The
SBM supplied about 0.64 Mcal NEg (National Research
Council, 1984), which could supply energy toward the dif-
ference in observed average daily gain, However, with the
substitution of SBM for forage and decreased OM
digestibility, steers receiving SBM consumed only 0.12
Meal/d more digestible energy (Rittenhouse et al,, 1971)
than those not receiving SBM (10.21 vs. 16.33 Mcal DEA
for control and SBM supplemented steers, respectively).
This indicates that some of the additional gain was due to
improved efficiency related to protein supplementation.
Although CP in SBM has a relatively high ruminal degrad-
ability, approximately 30% of the CP in SBM would be
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expected to pass to the small intestine (National Research
Council, 1989). This would supply some additional amino
acids for intestinal absorption, which might account for the
response in weight gain and feed efficiency to SBM supple-
mentation in growing steers consuming a moderate quatity
forage. In a study conducted on warm-season pastures in
Nebraska, Hafley et al. (1993) found that heifers receiving
an energy supplement did not exhibit increased gains, while
those fed a combination of ruminally degradable and
undegradable protein sources increased gains by 0.29 Ib/d.
Extent of response could differ in warm- and cool-season
grasses, however. Other researchers have found that the
response to protein supplementation on moderate to high
protein forages is related to the solubility of the N in the for-
age {Worrell et al., 1990) and to forage DM content {Phillips
etal., 1995). Acid detergent insoluble N in esophageal mas-
ticate ranged from 7.8 to 15.5% of the total N, mdicating
that the majority of dietary N was available for release in the
rumen, Positive response to escape protein supplementation
was observed in calves grazing smooth bromegrass pastures
in the fall that contained 13.4% CP with ADIN being 12.1%
of the total N (Anderson et al., 1988).

The pounds of digestible OM per pound BW gain was
4.3 tor high- and 4.6 for moderate-growth potential steers (P
> (.10; Table 2). Coleman and Evans (1986) found no dife
ferences in efficiency of gain between Angus and Charolais
steers, and a study evaluating the efficiency of gain for
steers selected for fast or slow growth rate within a single
breed showed no differences in efficiency due to growth rate
(Herd et al,, 1991).

The cost of 82 1b of SBM ($195/ton) was $8. Steers
receiving SBM gained an additional 33 Ib during the graz-
ing period. Feed cost of this gain was 24.2¢/1b, which is
below current market prices for calves. Therefore, SBM
supplementation at I ib/d to calves grazing fail pasture was
cost effective, however, labor costs were not included in this
estimate.

CONCLUSIONS

Using regrowth of Russian wildrye-wheatgrass pastures
in the fall for growing cattle can result in weight gains over
| Tv/d, which can be increased by 0.4 1b/d through the addi-
tion of SBM. Cattle of both high and moderate genetic




potential for growth benefit equally from added SBM.
Forage intake estimates can be determined based upon BW,
being of an equal percentage of BW for steers of high- or
moderate-growth potential.
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